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Outline

• Target fragment and initial state radiation

• Quantification of its substructure

• Fracture (fragmentation + structure) function


• SCET and “Beam function”

• “Beam fracture function”
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A schematic picture of target fragmentation for DIS

• Trentadue & Veneziano ‘94, target fragments 
include ISR and spectator contributions, 
advocated to be not naturally separable.


• However, ISR can have large transverse 
momenta and fake as ISR jets
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Measurement of target fragments
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Sensitivity to ISR

• There have been IRC safe observables indirectly 
or directly probing the ISR.


• Drell-Yan  


• Dijet or boson+jet momentum imbalance 

• Beam thrust 

• Jet veto


• ISR contributions captured by “beam function”


pT

qT



6

Soft Collinear Effective Theory
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Beam function
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Beam function and PDF
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Jet-like fracture function



10

Beam fracture function
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Outlook

• Suggest to measure simultaneously electron-jet 
momentum imbalance and forward hadrons


• Beam thrust is affected by underlying event significantly 
at hadron collider, so DIS beam thrust might give a 
direct, clean probe of ISR.


• Transverse momentum distribution (TMD) and spin 
dependence of target fragments are natural objects to 
explore.
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Thank you


